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SPONGE DIVER 











ANOTHER CASE 





— says this Plant Superintendent, 
after a year’s test of Coppus Blowers 





WHERE COPPUS BLUE RIBBON PRODUCTS MAKE GOOD ON THE JOB 


“Prankly, I was considered a crank about getting 
ventilating equipment for our plant... now, after a 
year’s experience with Coppus Blowers, everyone here 
recognizes the increased efficiency of both men and 
machines. Specific results were lower sickness costs 
and higher working efficiency with fewer halts in 
production. A dozen Coppus Blowers in various places 
have been operating continuously for a year without 
repairs or trouble of any kind.” 





In reducing temperatures (often as much as 35°) 
around furnaces and motors, and in making 
dangerous confined spaces fit for labor, Coppus 
air-handling equipment has cured many cases of 
halting production and poor morale. 


Whatever your requirement, Coppus has the right 
piece of equipment — not a “‘catch-all”’ for general 
use — engineered especially for you. The Blue 
Ribbon on a Coppus Blower, Exhauster, or Heat 
Killer means the same precision workmanship and 
careful inspection that are responsible for winning 
high honors in many industries today. 


UPPU 





Coppus Engineering Corporation, 223 Park Avenue, Worcester, Massachusetts 
Sales Offices in THOMAS’ REGISTER. Other Blue Ribbon Products in SWEET’S 
CATALOG: air filters, gas burners, steam turbines, etc. 


PLEASE SEND ME INFORMATION ON 


THESE COPPUS 
BLUE RIBBON PRODUCTS 


Ire 
Designed for Your Industry, 
Iingineered for You 
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ON THE COVER 

UR cover picture shows a sponge diver 

at Tarpon Springs, Fla., which is the 
center of the sponge industry of the United 
States. This work is conducted by Greeks 
and Portuguese, who make up virtually 
the community’s entire population. 
Sponges have been utilized by man since 
long before the Christian era. Only about 
a dozen varieties are commercialized, al- 
though thousands are known. This pic- 
ture illustrates improvements that have 
been made in recent years in the flexibili- 
ty and comfort of the diver’s dress. Com- 
pressed air is, of course, vital to him, and is 
supplied ‘through the hose connection at 
the helmet. 

& 
IN THIS ISSUE 

OTANISTS call it Arachis hypogaea. 

In Brazil it’s the mani and in Peru the 
anchic. English-speaking peoples know it 
variously as the earthnut, the groundnut, 
the pinda, or the goober. To most of us it 
is the peanut. Call it what you will, it is 
one of America’s favorite tidbits. Once 
merely something to munch at the circus 
or ball game, it is growing in the esteem 
of the dietician as an important source of 
protein, vitamins, and minerals. The big- 
gest name in the realm of peanuts is 
Planters, which processes millions of them 
daily. Otr leading article traces that 
concern’s growth. 
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HIN sheets of wood, bonded together 

securely, make a stronger and better- 
appearing board than a solid piece of lum- 
ber. Consequently, plywood is being 
utilized more and more all the time. Most 
of it comes from the Douglas fir forests of 
the Northwest, where new processing 
plants have been springing up almost 
monthly to meet the demand for this lam- 
inated building material. Wood Sand- 
wiches takes us inside one of these mills. 


LL the elements of a motion picture 

are contained in A Couple of Small- 
Town Boys. Adversity, sudden wealth 
from oil, a boundary dispute, profligate 
spending, hair-trigger decisions, 12-ton 
compressors shipped 2,000 miles by ex- 
press—these, plus the story of how some 
of the nation’s largest petroleum concerns 
started, give a Hollywood twist to a true 
narrative with a Texas setting. 

6 

HINKING that the making of gas 

would interest people in his communi- 
ty, J. J. Crilly of the Elizabethtown Con- 
solidated Gas Company had some large 
drawings made to illustrate the process, 
polished up a 25-minute talk, and started 
the rounds of luncheon clubs and civic 

ies. The response was favorable. We 
borrowed Mr. Crilly’s drawings long 
enough to photograph them, and they are 
Presented in this issue along with ex- 
planatory notes. 
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The Popular 
Peanut 


filllen §. Park 


HERE is a statue to the boll weevil 
in Enterprise, Ala. It was erected in 
1919 at a cost of $3,000 “‘in pro- 
found appreciation of the boll weevil and 
what it has done as the herald of pros- 
perity.”’ The weevil did Enterprise a good 
turn by forcing the farmers of the area to 
forsake cotton growing for the raising of 
peanuts. The lowly goober proved to be 
so much more profitable that public funds 
were voted for the memorial to the weevil. 
The peanut now ranks fifth among the 
crops of the South in point of monetary 
value, and in some individual states it 
holds a higher place. The 1940 crop ex- 
ceeded 600,000 tons, and brought the 
farmers more than $40,000,000. Listed in 
the order of theirimportance, the principal 
producing states are Georgia, North 
Carolina, Alabama, Virginia, Texas, and 
Florida. These six contain approximately 
80 per cent of the acreage planted to 
peanuts. In the entire United States 
some 450,000 farms grow peanuts on 4p- 
proximately 1,900,000 acres. Peanuts are 
cultivated in more than 30 countries, 
notably in, British India, China, and 
Senegal. In China, they are an important 
food. : 
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PEANUTS IN VIRGINIA AND NEW YORK 


The outgrowth of a peanut-cleaning establishment pur- 
chased in 1912—the Planters plant in Suffolk, Va. It now 
covers sixteen acres, includes more than 50 buildings, and 
employs in excess of 1,000 persons. The company’s first 
product, Pennant Brand whole salted peanuts, accounts for 
nearly half the total annual sales of $10,000,000. Planters 


markets its line through thousands of retailers and also 
conducts its own chain of 39 stores under the name of the 
National Peanut Corporation. A 55x49-foot electric sign at 
Forty-seventh Street and Broadway tells strollers on New 
York's Rialto to eat more peanuts. At Suffolk pretty girls 
were buried in goobers during the festival held in January. 


The peanut is not a nut at all, but a pea 
that has a nut-like flavor. The plant is a 
legume. The so-called nut is the seed, 
and it is produced in pods which grow 
underground, thereby differing from those 
of any other legume. The plant has a 
yellow bloom with five petals. After the 
bloom withers and drops off, a needlelike 
shoot appears, turns downward, and 
thrusts itself into the ground. There it 
develops into a single pod. On bunch- 
type plants the pods occur in clusters: on 
runner types they are more scattered. A 
single plant will yield from 25 to 50 pods. 

The origin of the peanut is not definitely 
known. Designs of the vines have been 
found on Inca jars dating from around 950 
B.C., and actual nuts have been taken 
from prehistoric graves near Ancon, Peru. 
The plants still grow wild in Peru and 
Brazil. It is assumed that nuts were car- 
nied from those countries to the Orient 
and to Africa by early explorers and mis- 
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sionaries. They were brought to the 
United States by slave ships, it being re- 
ported that peanuts were used as food for 
the slaves during the voyage and also to 
some extent for a short time after their 
arrival. 

But, although the vines flourished in 
many gardens in the South, little effort 
was made to commercialize the peanut 
until after the Civil War. The reason for 
this was that relatively few men owned 
all the land and farmed large tracts on 
which they could make a good living rais- 
ing cotton. The plantations were divided 
up after the war; and as the soil had be- 
come impoverished from continual cotton 
growing, diversification of crops became a 
necessity. It was at that time that Vir- 
ginia farmers started planting peanuts. 
Other southern states gradually followed 
their example, especially after the boll 
weevil crossed the Rio Grande River into 
Texas in 1891 and infested the cotton 


plants in one after another of the states. 

The demand for peanuts was small at 
first, and a market had to be created for 
them. They were originally obtainable 
only in the shell, principally at street 
stands, and not many people bought them. 
In 1870, P.T. Barnum allowed a hawker 
to sell them at his circus, and that pop- 
ularized them, especially with the younger 
generation. Salted peanuts were intro- 
duced in 1887. They were principally 
the small, round, Spanish variety which 
was and still is marketed with the inner, 
red, paperlike jacket on them. A slot 
machine for vending peanuts made its 
appearance in 1900, and in the same year 
they were first used in candy bars. Then 
followed the blanched, salted peanut, 
peanut butter, and peanut oil. 

Until recently, little emphasis was 
placed on the food value of the peanut, 
which people ate merely because they 
liked the taste. Now, however, it is recog- 
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nized as an important source of vitamins 
A, B, and C. As an energy producer it 
ranks high, containing around 2,500 calo- 
ries a pound, as compared with less than 
1,100 for beefsteak. It is also said to be 
higher in iron content than raisins. New 
nonedible uses for the goober and its 
products are being found all the while. 
Dr. George W. Carver, renowned colored 
scientist at Tuskegee Institute in Ala- 
bama, has discovered more than 180, and 
among them are medicinal preparations 
for the treatment of pellagra and infan- 
tile paralysis. Peanut oil has long been an 
ingredient in oleomargarine and high- 
grade soaps, and during the first World 
War was used for making glycerine. It is 
now coming into favor as a cooking and 
salad oil. The U. S. Department of 
Agriculture ranks it first in digestibility 
among all fats. and oils. 

Nine varieties of peanuts are grown in 
the United States, but only three are com- 
mercially important. These are the large- 
podded Virginia, which has the best flavor; 
the Spanish, which is small but contains 
the highest percentage of oil (up to 50 
per cent); and the Georgia Runner, which 
is similar to the Virginia but not so widely 
cultivated. The plant thrives best in 
sandy loam in areas of comparatively 
light rainfall during the growing season. 
The soil must be well drained and “sweet.” 
As peanuts require from 125 to 130 days 
to mature, there must be an interval of at 
least five months between frosts. High 
altitudes are unfavorable, because of the 
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cool nights. In general, wherever climatic 
conditions are favorable, any land that 
will produce 30 bushels of corn to the acre 
will grow a profitable peanut crop. The 
average yield per acre varies greatly in 
different sections of the country, ranging 
from less than 500 pounds in Louisiana, 
Oklahoma, and Texas, to more than 1,000 
pounds in Virginia and North Carolina. 
The last-mentioned states excel because 
of better farming methods, suitable soil, 
and also because they have developed the 
larger and heavier jumbo variety of Vir- 
ginia nut. 

Peanuts are plantedsoon after the frost 
is out of the ground. Two or three ker- 
nels, their skins unbroken, are deposited 
by machine in a hill and at a depth of 
about 1 inch. Hills are about 1 foot apart 
and are arranged in rows approximately 
3 feet apart. The plants, of olive-green 
color, grow about 18 inches high; and after 
the small yellow flowers resembling pea 
blossoms have come and gone, the stems 
or pegs turn downward and force their 
way into the soil, as previously mentioned. 
The crop ripens in October, and the vines, 
with the nuts adhering to them, are dug 
up usually by plowing. At this stage the 
shells are damp and soft and the kernels 
are milky and must be cured by exposure 
to the air for from three to five weeks. 
This is accomplished by stacking the 
vines in shocks in the field. The frame for 
a shock is a pole about 7 feet long with 
two sticks, each about 18 inches long, 
nailed to it in the form of a cross or plat- 








form about 20 inches from one end. That 
end is sharpened, and is thrust into the 
ground from 12 to 14 inches. Laborers 
with pitchforks follow the plow, shake the 
plants to remove excess dirt from the pods, 
and then stack them. A few are laid on 
the cross sticks, and others are placed on 
top of them until the shock is completed. 
The pods are thus held off the ground and 
exposed to the air. After they have be- 
come hard shells and the kernels are firm, 
the vines are run through a threshing 
machine where the nuts are separated and 
run into burlap bags holding about 9 
pounds each. The plants are baled and 
used for stock feed. 

As they come from the field, the peanuts 
are dirty, bits of taproots are attached t 
them, and pieces of vines are mixed with 
them. The first step in processing them, 
regardless of the form in which they will 
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ON A PEANUT FARM 


Rows of peanut plants (1) growing in the warm, sandy soil of eastern Virginia. They 
are planted in May and are harvested in October. As they are plowed up (2), 
laborers with pitchforks shake each vine and its cluster of nuts (3) to free them of 
adhering earth. The plants are then stacked in shocks built up around poles placed 
in the ground (4) so that the moist and soft nuts can dry and harden. After they 
have been exposed to the air and sun for from three to five weeks, the vines are 
run through a threshing machine (5) which cuts off the peanuts. The latter are 
sacked and hauled to the cleaning plant. Nuts that are left in the ground are up- 
rooted by foraging hogs. The famous Smithfield Hams are from peanut-fed swine. 
The same tract of land will not produce peanuts each year successfully, and the 
usual practice is to rotate peanuts, corn, and cotton. Scientific research with a 
view to improving the quality and yield of peanuts is now being conducted. Virginia 





reach the consumer, is to clean and grade 
them. Cleaning establishments are lo- 
cated in all the growing areas; but the 
country’s recognized marketing center is 
Suffolk, Va., which turned over $25,000,- 
000 worth of peanut products last year. 

In Suffolk is the principal factory of the 
Planters Nut & Chocolate Company, the 
largest processor of peanuts in the world. 
This well-known concern, which does a 
$10,000,000 business annually, stems from 
4 street-corner peanut stand in Wilkes- 
Barre, Pa. It is still directed by the men 
who started it, Amedeo Obici and M. 
Peruzzi. Mr. Obici came to the United 
States from Italy as a steerage passenger 
when he was eleven years old. He lived 
for a time with an uncle in Scranton, Pa., 
and worked for $1 a week. Before long 

moved to the neighboring city of 
Wilkes-Barre and obtained employment 
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Polytechnic Institute has initiated a 2-year fellowship for study along this line, 


at a peanut stand. He studied the English 
language, read books to improve his gen- 
eral education, saved his money, and in a 
few years succeeded in launching his own 
peanut-vending business. 

Mr. Obici became known in Wilkes- 
Barre as the “‘peanut specialist’’; and in 
1906, with Mr. Peruzzi, formed the 
Planters Peanut Company. They rented 
a building for $25 a month; put in two 
roasters and some crude machinery; and 
started operations with a force of five 
girls and one man. At that time the pop- 
ular salted peanut was the small Spanish 
variety with the red skin. Mr. Obici in- 
troduced whole blanched, or skinned, Vir- 
ginia nuts, and the public liked them. 
Peanut bars, peanut butter, and choco- 
late-peanut confections were added to the 
line, and the factory expanded. The firm 
began buying nuts from Suffolk in carload 
lots; and in 1913 a peanut-cleaning plant 
was purchased there. It formed the nu- 
cleus of the present large factory, which 


not only turns out the various peanut 
products but also prints the bags, wrap- 
pers, etc., in which many of them reach 
the market, and the advertising and sales 
literature. Other plants are maintained in 
San Francisco, Calif., and in Toronto, 


Canada. The executive offices are in 
Wilkes-Barre, from where Mr. Peruzzi, as 
vice-president, treasurer, and sales man- 
ager, directs theselling organization. Mr. 
Obici, the president and general manager, 
has had charge of the manufacturing 
operations from the outset, and he makes 
his home in Suffolk. Since 1916 the con- 
cern has been an aggressive national ad- 
vertiser. In that year an employee created 
“Mr. Peanut,”’ the trademark figure that 
has become known throughout the world. 

The factory uses seven grades of Virgin- 
ia peanuts: Jumbos and Fancies, which are 
sold in the shell; Extra Large, which are 
salted and packed in vacuum-closed tins 
as well as in paper or cellophane bags; No. 
1 which are sold to candy manufacturers; 
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AMEDEO OBICI 


An emigrant from Italy at the age of 
eleven, Mr. Obici started in the peanut 
business with his own stand in Wilkes- 
Barre, Pa. In 1906 he and M. Peruzzi 
launched the Planters concern, which 
is now the largest of its kind in the 
world. 


No. 2, which are made into butter; and 
others which are crushed to extract the oil. 
The price the farmer receives varies with 
the grade and also depends upon the size 
of the shells, their cleanness, and their 
firmness. Most growers sell their crops be- 
fore Christmas; and to take care of the 
huge stock of raw nuts carried, Planters 
has erected 36 warehouses in Suffolk. 

At the cleaning mill the sacks are 


opened and the nuts are dumped into a _ 


hopper and elevated to the fifth floor. 
Stemming machines remove the taproots 
and stems, and these, as well as trash, are 
blown out by streams of air. Some shells 
contain only one kernel: the nuts of others 
are not well developed. These look all 
right externally, but are underweight. 
Currents of air lift and separate them 
from the sound nuts, which pass over 
perforated revolving screens that grade 
them into three sizes. The latter are then 
delivered to picking tables, where belts 
convey them past Negro women who re- 
move those that are discolored and that 
are irregularly shaped, as well as foreign 
matter that may have escaped the ma- 
chines. Peanuts that are to be sold in the 
shell are then tumbled to give them a 
smooth, clean polish. 

Nuts that go to the factory for process- 
ing are first shelled at the cleaning mill. 
The sheller is a cylinder with an internal, 
revolving shaft providing just enough 
clearance to exert the right amount of 
pressure to rasp off the shells without 
separating the kernels into their respec- 
tive halves. By previously sorting the nuts 
into three sizes it is possible to distribute 
them to shellers that are properly set for 
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this work. Shells enter into the prepara- 
tion of meal for feeding livestock, are used 
as bedding for stock, as a polishing ma- 
terial in steel mills, and as a filler in some 
explosives. 

Electric trucks transport the shelled 
nuts to the factory in bottom-dump con- 
tainers holding about 2,000 pounds. After 
being weighed, they are run into an eleva- 
tor, lifted to the fifth floor, and emptied 
into bins. From that point they flow 
through the plant mostly by gravity. The 
first step is to give the nuts a light roast 
and then to cool them quickly in the air. 
This serves to loosen the skin, which is 
blown off by currents of air. The blanch- 
ing process, as it is called, does not re- 
move all the skin from every kernel. The 
segregation of those to which a part of the 
covering still adheres was formerly a man- 
ual operation carried out on picking belts. 
It is now accomplished by ingenious ma- 
chines that make use of the electric eye. 
They are built by the Electric Sorting 
Machine Company of Grand Rapids, 
Mich., and have been employed in recent 
years for handling not only peanuts but 





also peas and beans. More recently they 
have been adapted for sorting lemons and 
coffee beans. The separation is made on 
the basis of color, the machine rejecting 
any dark-colored fruit or kernels. 

The sorting machine has twelve re. 
volving wheels arranged in a line on each 
side, or twenty-four in all. At intervals 
around the periphery of each wheel are 
small round openings. Vacuum applied 
within the wheel creates suction which 
causes a peanut to be drawn into each 
opening as the wheel passes through a 
pile of nuts. So held, each is presented to 
the photoelectric mechanism, which views 
it from both sides at the same time. If 
a piece of dark skin remains on either side 
of it, a pin moves against it and pushes it 
out, the kernel falling down a chute into 
a container. Peanuts that show no dis- 
coloration are carried around to a point 
where the vacuum is released and drop on 
to a traveling belt that conveys them to 
the forward end of the machine. The nuts 
are fed into the top of the sorter and are 
then directed to the various wheel sta- 
tions. Before entering the mechanism 


THE PEANUT QUEEN 
As a part of the program launched by the National Peanut Council to make America 
more peanut conscious, Miss Betty Cross was crowned queen of the first National 
Peanut Festival held in Suffolk last winter. The U.S. Department of Agriculture 
estimated that the 1940 peanut crop exceeded the demand by 175,000 tons, Most 
of this surplus was attributable to increased peanut growing in Georgia and Texas 


where farmers are switching from cotton. 


Suffolk, fhe world’s largest goober 


market, is supported largely by peanuts. It has 22 cleaning plants capable of 


handling a total of 18,000 bags daily. 
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they go over a perforated oscillating 
screen to separate the half kernels, which 
are sorted by two similar units in the 
candy department. The vacuum for the 
sorting machine is induced by an Ingersoll- 
Rand Type FS single-stage blower that is 
connected with its intake. The blower has 
a capacity of 1,000 cfm. and is driven at 
3,500 rpm. by a General-Electric 15-hp. 
motor. 

Nuts passing out of the sorting machine 
on the conveyor belt are visually inspected 


by trained workers. Any peanuts with 
small pieces of adhering skin that have 
escaped the electric eye are removed at 
this stage of the processing. The inspec- 
tors also pick out any shriveled or other- 
Wise imperfect kernels. At the discharge 
end of the belt the nuts are examined un- 
der a huge magnifying glass. It so happens 
that a stone, resembling a peanut in size, 
shape, and color, occasionally gets into a 
bag in the field and thence into the fac- 
tory. These are detected and removed at 
this point; but, as an additional precau- 
tion, all boxes of finished products are run 

h an X-ray chamber before ship- 
ment. Any stone shows up clearly there, 
and the box is rejected. 

Only whole kernels are used for Plant- 
ers salted peanuts. They are cooked in 
vegetable oil in special continuous-type 
‘apparatus, and the requisite amount of 
Salt is added there. They are vacuum 


May, 194] 


packed in 44- and 1-pound tins and are 
also put in laminated glassine bags and in 
small cellophane bags retailing, respec- 
tively, for five cents and one cent. A 
recent addition to the Planters line is 
a vacuum-packed tin of cashew nuts. 
These are grown in India and arrive at Suf- 
folk in sealed tins holding 28 pounds each. 

Half kernels of peanuts enter into the 
making of candy bars. The candy part of 
this confection consists of an exactly pro- 
portioned mixture of corn syrup, sugar, 
and water which is cooked for a specified 
time in small copper kettles in which the 
heat is accurately controlled. The nuts 
are stirred in at the end of the cooking 
period, and the plastic mass is emptied 
into a rectangular metal frame resting on 
a marble-topped table. It is then flattened 
out by rolling, each batch being just large 
enough to fill the frame. The slab thus 
formed is cut into package-sized bars 





PLANT OPERATIONS 


Although machines do much of the 
work of cleaning and sorting peanuts, 
hand sorters (above) are still important, 
and up to 70 of them are employed at 
Planters. Only clean nuts are wanted 
for marketing in the shell. If rains pre- 
vail during the digging period, many 
shells are discolored and twice as many 
sorters as usual are required in the 
cleaning plants. A large proportion of 
Planters salted peanuts is marketed in 
laminated glassine paper bags that are 
made and printed in the plant. At the 
left is shown an automatic bag-filling 
machine. The tank at its left end is a 
receiver for compressed air which is 
used to blow the bags open just before 
they are filled. 


which are ready for wrapping after a few 
minutes of hardening. Wrapping is done 
both by hand and machine. 

Peanut butter is made by grinding 
roasted nuts and adding only pure table 
salt during the process. The butter is run 
into sterilized jars and sealed. Although 
Planters makes peanut butter for estab- 
lished customers, it is a relatively unim- 
portant product with the company. The 
output of peanut oil, on the other hand, 
is steadily growing in importance. The oil 
is colorless and odorless and does not be- 
come rancid. It has been widely substi- 
tuted for olive oil, especially since that 
commodity has risen in price. Peanut oil 
is suitable for cooking because it produces 
no smoke. It is desirable that the nuts used 
for the purpose be well matured in view 
of the fact that the oil content increases 
rapidly towards the end of the growing 
season. Mature Virginia nuts are approx- 
imately 45 per cent oil. This is contained 
in sacs which must be broken down by 
crushing to extract it. The raw oil is pur- 
ified by a double refining process and is 
marketed in cans of varying sizes. Al- 
though Planters has been producing pea- 
nut oil for eight years, it is not yet sup- 
plying it to all parts of the country. The 
residue from the oil-extraction process 
serves as a meal for feeding livestock. 
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Wood Sandwiches 


Henry W. Young 


PEELER LOGS 
Douglas fir logs, from 4 to 8 feet in diameter, in the pond of a plywood mill, in 
which they be processed. They are called peeler logs because the thin sheets 
that go to make up plywood are actually peeled from them. . 


called public acceptance, or public 

consciousness, that it usually smol- 
ders for a long time and then flares up into 
a veritable conflagration. Something like 
that is happening in the plywood industry 
right now. For the past quarter of a cen- 
tury people have been familiar in a vague 
way with various veneers, wallboards, and 
the like. The applications of these lam- 
inated materials were very limited until 
of late years, when they suddenly forged 
ahead because of improvements in the 
quality of the product. 

The story of plywood is an interesting 
one of a supposedly modern, scientific 
development. In its present form the 
material is, indeed, ultramodern. But it 
has its predecessors that go far back in 
history. Specimens of Egyptian and 
Chinese furniture, now museum pieces, 
were built on the plywood principle and 
have survived a score or more of cen- 
turies in testimony of the skill of the 
ancient craftsmen. 

Plywood has as its present foremost rep- 
resentative the product manufactured 


S=" is the nature of that thing 
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from the American Douglas fir (Pseudo- 
tsuga taxifolia), which is found in a limited 
‘““strip’”’ of territory in the western part of 
Oregon and Washington. These kingly 
trees, when full grown, stand 200 to 300 
feet high and have an average diameter of 
6 to 8 feet, with many specimens 12 and 
more feet through. Towering in the 
dense, almost tropiclike forests above 
other trees, they shoot up seeking their 
place in the sun with scarcely a limb in 
the first 100 or 200 feet. Consequently, 
they have trunks that are well-nigh free 
from knots. The rich soil, heavy rainfall, 
and lack of high winds in the area produce 
a wood of uniform ring growth, light 
weight, light color, and extraordinary 
strength that is ideally suited for the 
manufacture of plywood. 

In the region mentioned, are located 
some of the world’s largest plywood 
plants, no less than six of them having 
been constructed and put into operation 
since the spring of 1940. They represent 
an outgrowth of the first small Douglas 
fir plywood mill built at St. Johns, Oreg., 
in 1905. For many years afterward, the 
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industry constituted nothing much more 
than small departments in door factories. 
Now it has its own trade association, 
known as the Douglas Fir Plywood As- 
sociation, with the slogan: ‘““The Modern 
Miracle in Wood—Pound for Pound 
Stronger than Steel.”’ 

Quoting from a recent bulletin of the 
Forest Products Division of the U.S. 
Department of Commerce, Douglas fir 
plywood is defined as: ‘An engineered 
wood board or panel consisting of an odd 
number of sheets of Douglas fir veneer 
placed crosswise and bonded together 
under hydraulic pressure with water- 
resistant glues which are stronger than 
the wood itself.” It is estimated that 
laminated wood has already been put to 
more than 2,000 distinct uses. No effort 
will be made to enumerate them here: it 
is sufficient to say that they cover widely 
diversified fields from making concrete 
forms, boxcar linings, radio cabinets, 
packing cases, and outdoor signs to build- 
ing homes, industrial structures, canton- 
ments, boats, and so on. With the de- 
velopment of synthetic resin-base glues 
that are so highly water resistant that the 
wood can be exposed to the elements even 
in humid, tropical climates, the applica- 
tions have been increased many fold, and 


- you can now make the outside as well as 


the inside of your house of the ‘‘miracle 
wood.’’ Engineers have long known that 
plywood, with each sheet laid with the 
grain at right angles to that of the over- 
lying sheet, has exceptional strength and 
rigidity. But it was satisfactory glues that 
they needed; and after ceaseless labora- 


Photos from Douglas 
Fir Association and 
Evans Products Co. 





USES OF PLYWOOD 


The smooth, unblemished surface of the 
bridge pier was obtained by pouring 
the concrete in plywood forms. The 
house, one of many sponsored by Life 
magazine, owes its pleasing modern 
touch to the utilization of plywood. 


tory research they were finally discovered. 

As a result of the improvements in 
laminated wood, the annual production 
has been climbing at a steady rate. In 
1940 a total of approximately 1,500,000,- 
000 square feet (on a %-inch-thick basis) 
of Douglas fir plywood was manufactured 
in western Washington and Oregon in 
25 huge establishments. This is in con- 
trast to 880,000,000 square feet in 1939 
and 640,000,000 square feet in 1938. How 
much is 1,500,000,000 square feet? Some- 
one with time on his hands figured it out 
once. It represents a plywood sidewalk 
4 feet wide encircling the earth more than 
two times at the equator. 

In spite of the fact that at least half a 
dozen large-size plants were constructed 
in the area in 1940, each went into full- 
capacity production as soon as it was 
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IN A PLYWOOD MILL 
1- The whirling log is debarked. 2- The 
log is peeled into a continuous sheet a 
fraction of an inch thick. 3- Under fluo- 
rescent lights the clipper cuts the ribbon 
of wood into sheets. 4- From three to 
seven sheets are glued together, and 
groups of these are then compacted 
into panels in a huge hydraulic press 
that exerts a squeezing pressure of 200 
pounds per square inch. 5- From the 
sander come the finished panels, their 
surfaces smoothed and their edges 
trimmed and squared. 


completed, and the present consumption 
outstrips the supply. The demand for 
home building and industrial uses hit an 
all-time high when along came the de- 
fense program calling for literally acres of 
plywood. Every machine and every man 
is straining. What at? What is the proc- 
ess by means of which this pound-for- 
pound-stronger-than-steel wood is made? 

Starting with the Douglas fir, it is not 
as a rule found by itself in large forests. 
It grows together with other trees; and 
what is known as selective logging is 
practiced. The logging and lumber com- 
panies lay aside such of the firs as are 
suitable for “‘peeler logs’’ and sell them to 
the plywood mills. They are brought out 
either by logging railroads or trucks and 
dumped into the plant’s storage pond. 
There they are poled to the bucking saw 
which cuts them into 6-, 8-, 10-, or 12-foot 
lengths, depending upon the panels to be 
made. These sections are called ‘“‘peeler 
blocks”’ or ‘“‘veneer blocks,”’ and they are 
picked out of the water at the entrance to 
the mill by an overhead crane that trans- 
ports them to the first machine. This is a 
lathe for removing the bark, which has an 
average thickness of 5 or 6 inches. 

The log is centered on the center of 
growth of the block, which usually is not 
the geometric center. But the beamlike 
arm, carrying the cutting tool, is mounted 
so that, as it moves back and forth on its 
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carriage from end to end of the block, the 
knife follows the general contours of the 
surface, much on the principle of the 
ordinary apple parer. Four or five passes 
are generally sufficient to remove the 
bark down to the.clear wood. The crane 
then takes the block to the main lathe or 
“‘peeler.”” 

The machine that produces the veneer 
has a long knife that extends the length 
of the block. As the latter revolves, a thin 
strip, say ¥ inch thick, is cut off, the 
thickness depending upon the plywood to 
be made. The surface of the block not 
being round, narrow slices are first cut, 
and these grow wider and wider as the 
block nears roundness. The first pieces 
may be wasted; but as they reach work- 
able width they are sent by conveyors to 
points ahead where they are manufactured 
into plywood. 

When a peeler block has been turned 
down to true circular form, the veneer 
comes from the knife in a continuous 
strip—in fact, it is then literally ‘‘un- 
wound” like newsprint from a roll. Trav- 
eling on a belt conveyor, the strip reaches 
the clipping machine, a manually operated 
“guillotine” that chops it into short 
lengths. It also cuts out sections that have 
pitch pockets or other bad defects. This 
is done as the sheet moves along, the 
faulty wood being discarded. From the 
clipper the pieces are carried by conveyor 


into a mechanically controlled drier where 
they are subjected to a temperature of ap- 
proximately 250°F. in reducing the moist- 
ure content of the wood from 50-60 per 
cent to 6-10 per cent. When the veneer 
leaves the drier it is too hot to handle, so 
it is cooled on the sorting conveyor with a 
fan, which is part of the drier equipment. 

After the material has been graded 
comes the glue application. Each sheet is 
passed through rolls which spread the 
glue evenly on one or the other side, 
whichever may be preferred. From the 
rolls it is fed on to a large table on which 
has been placed a similar but unglued 
piece of stock upon which are built up 48 
many plies as may be desired with the 
grain of each sheet running at right angles 
to that of the one directly below it. The 
bundle is now ready for the hot press, 
where, together with many others, it 18 
subjected to heat and hydraulic pressure 
ranging from 100 to 200 pounds per square 
inch, depending upon the kind of glue that 
is being used. In the most modern presses 
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it takes only four or five minutes to set 
the glue. Then the charge is taken out and 
a new one put in. 

Inspection of each piece of plywood 
follows. In the case of the best grades, 
very small knots are removed from the 
surface layers by cutting them out with a 
curved chisel, one blow on each side form- 
ing an oval. A shim of the same shape and 
cut with the same chisel is then glued and 
inserted; the edges are trimmed; the cor- 
ners are squared; and the panel is passed 
through a sanding machine that gives it 
a perfectly smooth and satinlike finish. 
Before the material goes to the warehouse 
it receives a final inspection. 

The foregoing is the simplest possible 
description of a mill’s general routine 
which, however, has many ramifications, 
thus making for a complicated factory 
schedule. This is accounted for by the 
different grades and thicknesses of ply- 
Wood produced and the use of various 

of glue. Furthermore, the veneer 
48 it is unwound is not of uniform width. 
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Narrow pieces must therefore be placed 
edge to edge and be taped to make wider 
ones before gluing and pressing. 

Plywood is thought to be the answer to 
the problem of the prefabricated house in 
view of the fact that it permits a certain 
amount of individuality in structures of 
this sort. The recently developed ‘‘Dri- 
bilt’’ system is based on the use of plywood 
throughout, both exterior and interior. 
Wall and ceiling panels are prepared in the 
shop for assembly, a tight bond between 
sections being assured by an ingenious 
spline joint. The spline is an integral part 
of each panel, and when fitted into a pre- 
formed slot in the adjoining one is both 
nailed and glued in place. 

In the usual type of building for resi- 
dential purposes, plywood may be used in 
a variety of ways: for sheathing, as an 
exterior as well as an interior finish—in 
the latter case in place of plaster, as parti- 
tions, subflooring, or a base for linoleum. 
If both sheathing and inner walls are of 
plywood, a dead-air space is assured be- 
tween the two because of the closeness of 
the fit and because there is not the slight- 
est hole anywhere in the laminated wood. 
This construction therefore affords a high 
degree of insulation. Furthermore, the 
nature of the material is such as to make 
for a structure of exceptional rigidity. 
Tests conducted at the Forest Products 
Laboratory in Madison, Wis., have proved 
that a plywood wall, using standard 4x8- 
foot sections, is 5.9 times more rigid than 
one of conventional horizontal sheathing. 
Other tests have shown that %-inch 
panels, on joists 16 inches apart, will sup- 
port a floor load of 500 pounds per square 
foot and be deflected less than 0.04 inch. 
For purposes of interior decoration, dif- 
ferent treatments may be employed— 
staining, painting, enameling, plastic 
painting, bleaching, and papering. 

Plywood for concrete forms that play 
an essential part in the heavy-construc- 
tion field, including dams, bridges, tun- 
nels, and the like, is of special and extra- 





special quality, depending upon the serv- 
ice to which they are to be put. The extra- 
special is for forms that are to be used 
over and over again until they are nearly 
worn out, or that are to be employed in 
humid, tropical climates. All such panels 
are oiled and have sealed edges, work that 
is done at the mill. Where curved sections 
are required, wallboard 4 inch thick may 
be bent in the crosswise plane so as to give 
it a radius of 15 inches. For slight curves, 
the more substantial “‘Plyform”’ of greater 
thickness is suitable because a %-inch 
panel can be given a 10-foot radius longi- 
tudinally or an 8-foot radius transversely. 
At the present time, one of the two big 
outlets for fir plywood is the making of 
concrete forms. The other is the building 
industry—the construction of homes, in- 
dustrial and commercial structures, and 
permanent as well as temporary camp 
and other buildings for the army and 
navy in the program of national defense. 

This is a day of refinement in products 
and processes—strength without excess 
weight, streamlined smooth surfaces as 
against angles and roughness. These con- 
ditions have been met by Douglas fir 
plywood, which is to ordinary lumber 
what alloy steels are to plow steel. It is an 
achievement in wood that, in addition to 
the qualities already mentioned, is char- 
acterized by durability, workability, re- 
sistance to warping, and beauty. 

It may be a sign of weakness or senti- 
mentality that we hate to see these mag- 
nificent trees brought to earth by the 
fallers’ saws. But for the most part they 
are where few eyes can see them; and, like 
all living things, they grow, mature, and 
die if left alone. Since they must inevi- 
tably come down, to shorten their exist- 
ence is, perhaps, not so terrible after all. 
Anyway, to be carefully unwound and 
turned into remarkably pleasing and utili- 
tarian products should be less trying to a 
fine Douglas fir than to have its “‘innards”’ 
spilled by a band saw and be turned into 
two by fours and roof boards. 
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Brown Bros. Photo 
SPINDLETOP GUSHER 
A picture of the discovery well, drilled 
5 Capt. A.F. Lucas, taken four days 
er it came in on January 10, 1901, 
with a flow estimated at 20,000 barrels 
a day. ry meson near Beaumont, was 
the first large oil field in Texas. It was 
the birthplace of The Texas Company, 
now’ The Texas Corporation. 
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A Couple of Small-Town Boys 


C. ¥. 


plants are flown into remote sections, 

the shipment of a 12-ton air com- 

pressor from New York to Texas by ex- 
press sixteen years ago may not be classed 
as a breath-taking transportation event. 
Nevertheless, it was considered a bold ex- 
ploit in 1924, and even now it makes a 
story worth the telling. It is a tale of 
numerous parts; and, in knitting them 
together, the account will be a rambling 
one. 

The locale is the Powell oil field in east- 
central Texas and about 9 miles from the 
City of Corsicana. It was in the latter 
place that the Texas oil industry had its 
real beginning, although there was some 
previous production in nearby Nacog- 
doches County as early as 1866, and 
again twenty years later. Needing more 
water, Corsicana contracted in 1894 with 
the American Well & Prospecting Com- 
pany to drill three wells. The first of these 
struck oil at a depth of 1,027 feet on June 
9. The oil was considered a nuisance, and 
was cased off; but it continued to rise to 
the surface outside the casing. The well 
was deepened to 2,470 feet, where warm 
water under pressure was tapped. 

In those days petroleum was not the 
vital commodity that it is now. Never- 
theless, some of the citizens of Corsicana 
thought there might be profits in oil wells, 
and they organized the Corsicana Oil 
Development Company. It completed a 
producing well on October 15, 1895; 
drilled four more in 1896; and by the end 
of 1897 had 47 producers. The output in 
that year was 65,975 barrels. There was a 
flurry of excitement and considerable ac- 
tivity. Derricks were put up almost on 
the edge of the area that was later to be- 
come Powell Field, and hundreds of peo- 
ple walked over it; but the discovery of 
oil there was to be deferred for nearly 30 
years. 

There was a very limited demand for 
Corsicana petroleum, because the only 
known uses for it at that time were as fuel 
for drilling additional wells and for mak- 
ing gas in cities such as Austin and Dallas. 
It was realized that a refinery was needed, 
and Mayor J. E. Whitsell interested J. S. 
Cullinan, a Pennsylvania refiner, in the 
project. The latter obtained financial 
backing and, with Walter B. Sharp, built 
a refinery in Corsicana under the name of 

the J. S. Cullinan Company. This con- 
cern was the predecessor of the Magnolia 
Petroleum Company, now a prominent 


IE THESE days when entire mining 


Vivian 


subsidiary of the Socony-Vacuum Oil 
Company, Inc. In ther efforts to create 
markets for the oil and its derivatives, 
Cullinan and his brother persuaded the 
Cotton Belt Railroad to allow them to in- 
stall oil-burning equipment in a locomo- 
tive pulling passenger trains between 
Corsicana and Hillsboro. Cullinan also 
introduced the practice of using oil for 
consolidating street and road surfaces, 
having noticed that the oil-soaked sand 
around oil tanks packed down well and 
did not blow away. 

Cullinan and Sharp gained experience 
at Corsicana that helped to develop the 
Spindletop Field near Beaumont—the 
first great gusher oil field in Texas. Sharp 
drilled the pioneer well in that area; but 
the first producer was brought in by Capt. 
A. F. Lucas in 1901. Cullinan and Sharp 
were active there; and, with the financial 
backing of John W. (‘‘Bet a Million’) 
Gates, launched The Texas Company, 
which, under its present name of The 
Texas Corporation, is one of the nation’s 
largest oil concerns. 

One of the men to gravitate to Spindle- 
top was William S. Farish, who left a law 
office in Mississippi to work in the new 
field. He made friends with Robert L. 
Blaffer, a clerk in the office of the South- 
ern Pacific Railroad, and the two started 
buying and selling leases. As additional 
fields were opened up they became in- 
terested in them, and in a few years were 
successful producers. In the meantime 
the Humble Field had come in, and R. S. 
Sterling, who ran a feed store nearby, be- 
gan loaning money on oil leases and prop- 
erty there. Before long he acquired a lot 
of land on unpaid loans. With a view to 
exploiting its oil possibilities, he joined 
his brother Frank and Walter Fondren, 
an oil-well driller, in forming the Humble 
Oil Company. Farish and Blaffer started 
to buy stock in the company; and the five 
men later pooled their interests with sev- 
eral others and formed the Humble Oil & 
Refining Company. 

It was the Humble company, with 
Farish as its guiding spirit, which made 
possible the development of the Powell 
Field. Immediate credit for its discovery, 
howeverpgoes to Col. E. H. Humphreys, 
a Denver oil man, and his geologist, F. 
Julius Fohs. The latter, who is still an 
active consulting geologist with offices in 
New York, worked out the geology of the 
Balcones Fault, a great breach in the 
earth’s crust that extends from Austin to 
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Texarkana, a distance of several hundred 
miles. The orthodox, textbook type of oil 
structure is a dome; but perfect domes are 
not numerous, and much of the world’s 
petroleum comes from variations of them 
discovered through painstaking geological 
exploration. Along the Balcones Fault 
there is a vertical displacement of the 
rock formations amounting to several 
hundred feet. This naturally breaks the 
continuity of the strata. It was Fohs’s 
theory that there were locations where 
dipping porous sedimentary rocks, with 
all the attributes of oil reservoirs, were 
blanked off by this fault, thereby becom- 
ing effectual traps. 

In 1920, the Mexia Oil & Gas Company 
began to drill a test well on the L. W. 
Rogers farm near the Town of Mexia, 
which is a short distance south of Corsi- 
cana. The site was apparently chosen by 
chance, without the benefit of geological 
knowledge. The well had been put down 
1,800 feet when Fohs prevailed upon 
Colonel Humphreys to buy it. The well 
was deepened to 3,100 feet and struck a 
small quantity of oil. It did not flow by 
itself, but had to be pumped. Humphreys’s 
next well came in as a 4,000-barrel gusher 
in the summer of 1921, and started the 
Mexia oil boom. The Mexia Field ushered 
in a new type of geological structure, the 
fault-line field, and started a feverish 
search for similar fields along the Bal- 
cones Fault. This resulted in the dis- 
covery of the Currie Field by the Hum- 
phreys-Mexia Company on November 14, 
1921; the Powell Field by the Corsicana 
Deep Well Company on January 10, 1923; 
the Richland Field in 1924; and the 
Wortham Field in the same year. 

Upon the discovery of the Powell Field, 
the major oil companies became active in 
acquiring leases and acreage. The leader 
among them was the Humble Oil & Refin- 
ing Company, which had meanwhile 
come under the control of Standard Oil 
Company (New Jersey) in consequence of 
the meeting of Farish and Walter C. 
Teagle, head of the Standard Company, 
as fellow members of the National Pe- 
troleum War Service Commission during 
the World War. Following the war, when 
Humble was branching out, Farish went 
to New York in quest of additional cap- 
ital. He called on Teagle, and the out- 
come was that Standard of New Jersey 
paid $17,000,000 for a half interest in 
Humble, which was later increased to 60 
per cent. Thus, at the time the Powell 
Field was discovered, Humble was not 
only powerful in its own right but also had 
the backing of the nation’s largest oil con- 
cern. Farish personally went to the field 
to obtain leases. With him was Humble’s 
chief geologist, Wallace E. Pratt, who 
shared with Julius Fohs the belief that 
structural conditions along the Balcones 
Fault were favorable to large accumula- 
tions of oil. 

It is recounted that Farish and Pratt 
Sat at a table in a restaurant in Corsicana 
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STROUBE LEASE, POWELL FIELD 


This pices was taken probably some months after the completion of the initia] 
well described in the accompanying article. The jets of steam near the right-hand 
edge are coming from a compressor that was used to renew the flow of oil after it 
had suddenly ceased. A second machine was being erected left of the one in 
operation, 


on a Sunday afternoon while a line of 
farmers and other land owners filed past. 
Pratt had a geological map of the field in 
front of him, and as each man gave the 
location of his land and stated his price for 
a lease on it, the geologist advised Farish 
whether or not to take it. It is said that 
Farish wrote $2,000,000 worth of checks 
that afternoon. Subsequently, Humble 
produced approximately 30 per cent of the 
petroleum that came from the Powell 
Field. Farish’s courage and Pratt’s judg- 
ment were thus fully justified, and both 
men were brought more closely to the at- 
tention of Humble’s parent company. 
Farish ultimately became president and 
Pratt vice-president of Standard of New 
Jersey, and they hold these respective 
positions today. It is also of interest to 
note, in passing, that Robert L. Blaffer, 
who left a railroad office to form a partner- 
ship with Farish in the early days of the 
Spindletop Field, became president of the 
Humble Oil & Refining Company and is 
now chairman of its board of directors. In 
this manner do the shifting sands of time 
affect the destinies of men. 

We have reached a point in this mean- 
dering chronicle when we must find our 
way back to the original subject of com- 
pressors, and, in so doing, will introduce 
the principal characters of our story. They 
are H.R. and W.C. Stroube of Corsicana, 


brothers and members of the oil-producing 
firm of Stroube & Stroube. This pair ar- 
rived at Powell Field from Oklahoma in 
May, 1923, before the real extent of the 
field was known and when there was rela- 
tively little excitement. Raised in a west- 
ern Oklahoma town, they had decided to 
become oil-well drillers and had bought a 
rig. They drilled one 300-barrel well on 
contract, but made little money. Another 
job didn’t turn up right away, and they 
were on the point of disbanding their crew 
when a banker named Roberts, from Ter- 
rell, Tex., approached them with a prop- 
osition. He owned 7% acres of land and 
wanted a 3,000-foot test well put down. 
He was unwilling to pay for it, but offered 
the Stroubes a lease on 2!4 acres in return 
for drilling it. 

The brothers did not have sufficient 
money to pay the crew regular wages, so 
the latter agreed to work for $5 a day, with 
a promise of $10 a day additional if the 
well struck oil. The land was almost on 
the Balcones Fault; and the site for the 
well was picked by means of amap. When 
the time came to put up the derrick, it was 
found that the spot selected was on top of 
a tank dike that had been thrown up by 
the Humble Company for a contemplated 
tank farm. Accordingly, the well was lo- 
cated a few feet outside of this enclosure. 
Because they were short of money, the 
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Stroubes drilled the well as cheaply as 
possible. They cased the first 200 feet, 
and from that point downward left the 
hole unlined. They expected to reach the 
oil sand, if at all, at 2,750 feet, and when 
that level was passed without results they 
felt that there was small chance of success. 
However, they had contracted to put 
down a 3,000-foot well, so could not quit. 
When oil was struck, H. R. Stroube was 
running the rig alone. It was lunch time, 
and he had told the others to go get some- 
thing to eat. They had been gone only 
about twenty minutes when the bit began 
making hole fast, and he knew it was ina 
sand formation. Actually, it was the 
Woodbine Sand which has since then been 
a prolific source of Texas oil. It had been 
productive previously in Arkansas, but 
had not yielded oil in Texas until the 
Powell Field was discovered. The tools 
were withdrawn, and examination of the 
bit showed that it had been cutting sand; 
but the well did not flow. In order to test 
the well it was necessary to case it. Reluc- 
tantly, for they didn’t think it worth while, 
the brothers spent $3,500 for casing and 
borrowed some old valves and fittings to 
save money. With the casing in place, the 
well was swabbed, and immediately be- 
gan to spout oil. The president of the 
company, who owned the lease where the 
pit had necessitated relocation of the 
Stroube well, walked over, placed an arm 
around H.R. Stroube’s shoulder, and said: 
“Too bad, my boy, but you’ve drilled an 
oil well on our land.”’ 

To determine the ownership, sixteen 
surveys were run. In the end it was 
found that the valve on the casing head 
was exactly 16 inches inside the boundary 
line of the banker’s land on which the 
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PANORAMA OF POWELL FIELD WHEN NEARING ITS PEAK PRODUCTION 


Stroubes held a lease. Had it not been for 
the change in location because of the em- 
bankment, the well would, indeed, have 
been on adjoining property. Meanwhile, 
during the running of the surveys, the well 
had been flowing wild. Having had little 
if any expectation of getting a producer, 
the Stroubes had made no preparations 
for handling oil. They ran it into the 
neighboring pit; but that was soon filled 
up. There were several tank farms near- 
by with no oil in them, and all were close 
to the Humble Pipe Line. The Stroubes 
telephoned the Humble offices in Houston, 
told them of their plight, and Humble 
rushed a crew into the field to lay pipe 
lines from the well to these tanks. Inside 
of six hours the connections were made. 
Three hours later, Humble was taking oil 
into its pipe line at the rate of 10,000 bar- 
rels daily. This was all it could handle, for 
oil was also being taken from other pro- 
ducers. The Stroubes therefore started 
erecting tanks of their own to provide 
storage for the surplus until it could be 
moved out of the field. It was February 
and cold and wet, and it began to snow. 
The tank builders did not want to work, 
and to induce them to do so the brothers 
paid them as much as $100 a day. 

The well had come in with a daily out- 
put of 13,000 barrels. On the day the 
contract to drill it was signed, oil was sell- 
ing for $1 a barrel. The price went to 
$1.50 the day the well was spudded in; to 
$2 on the day the casing was set; and it 
was $2.25 on the day the well came in. In 
33 days it yielded 335,000 barrels worth 
$753,750, and then suddenly stopped 
producing. 

The Stroubes knew that they could re- 
new the flow with an air lift, and they set 


about to obtain an air compressor. None 
was available in the field, so they tele- 
phoned the National Supply Company, 
in Houston, which was at that time 
agent for Ingersoll-Rand Company. The 
Stroubes were informed that there was no 
compressor in stock and that it would 
take about ten days to get one from the 
factory. ‘“‘How long by express?’ they 
queried. ‘Three days,’’ was the reply 
after the matter had been looked into. 
“Express it,’’ was the command. 

Telegraphic instructions to this effect 
were sent to the Ingersoll-Rand factory at 
Painted Post, N.Y., being relayed 
through the company’s main office in New 
York City. The order caused considerable 
consternation in both places, for no one 
had ever before asked for a large com- 
pressor by express. Thinking that there 
must be a mistake, New York telephoned 
Houston for verification and also to ask if 
the customers were of sound mind. Im- 
mediately forthcoming was the assurance 
that the order was bona fide and that the 
Stroube Brothers were not only sound- 
minded but keen-minded. 

At the Painted Post factory the order 
occasioned difficulties. There was no ex- 
press car large enough to accommodate 
the machine, and one had to be procured 
from New York. The records at Painted 
Post show that the compressor was partly 
dismantled and shipped in four boxes. 
One of these contained the frame and run- 
ning gear and weighed. 17,430 pounds. 
The contents and weights of the others 
were: flywheel, 3,370 pounds; intercooler, 
2,200 pounds; governor, lubricator, p!P- 
ing, and wrenches, 685 pounds. The total 
weight was 23,685 pounds. Shipment 
was made on April 10, 1924. The express 
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charges were $1,900. The compressor was 
asteam-driven Type X-2 unit with 12x16- 
inch steam cylinders and 15&634x16-inch 
air cylinders. Its piston displacement was 
486 cfm., and it was designed for a nor- 
mal, running discharge pressure of 350 
pounds and a maximum starting pressure 
of 450 pounds. 

As soon as they had placed the order, 
the Stroubes began erecting a boiler plant 
and foundation for the machine. It ar- 
rived in Corsicana three days later and 
was hauled through the mud to the field 
by eighteen mules. On the fourth day the 
machine was working. It “kicked off” 
the well almost immediately, and during 
the next 24 hours produced 5,000 barrels 
of oil worth $11,250. The express charges 
on the shipment were paid for in four 
hours. 


HAULING SUPPLIES IN THE EARLY DAYS 
A view in Ranger, Tex., showing horse and ox teams pre- 
paring to leave for an oil lease with heavy equipment just 
unloaded from railroad cars. As many as sixteen oxen 
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Soon after the first well came in, the 
Stroubes started another one, and they 
eventually drilled the entire tract of 74 
acres which the owner allotted to them 
2% acres at a time. Some of the later 
wells duplicated the behavior of the first 
one by suddenly stopping to flow, and a 
second compressor was obtained by ex- 
press. ‘Two additional units were pur- 
chased; but they were delivered by freight. 
The four machines were operated some 
four years and were then sold for a similar 
service in Arkansas. H. R. Stroube recalls 
that they brought 60 per cent of their 
original cost price after having helped to 
produce hundreds of thousands of barrels 
of oil. 

All told, the Stroubes drilled six wells 
on their 7/-acre lease. One of them has 
been abandoned, but the five others are 


were available. 


still being pumped and yield about 90 
barrels of oil a day. These five wells are 
among 50 producers that remain in the 
Powell Field out of the more than 600 
that were drilled there. 

During the intervening years, the 
Stroube Brothers have branched out into 
other oil fields and have continued their 
initial success. From their offices in a 
Corsicana bank building, they can look 
toward the Powell Field, and on a clear 
day see derricks on the horizon. H. R. 
Stroube gazed in that direction every now 
and then as he told his story, which he did 
reluctantly because he said ‘‘It sounds too 
much like Hollywood.” He attributed the 
sudden wealth to luck. ‘‘We were just a 
couple of small-town boys,” he insisted, 
“and the money was dumped in our 
laps.”’ 


Brown Bros. Photo 


were required to transport one steam boiler. Haulage was 
a very serious problem before heavy-duty motor trucks 





MAKING COKE 


Pictorial Story of Gas-Making 


Making Coke 


(CS prctstion' is the first step in the 


production of some artificial gas. 

Bituminous coal is placed in a closed 
retort or chamber built of silica or a fine 
clay material and previously heated to a 
high temperature (in some cases up to 
2,400°F.). When subjected to continuous 
heat the coal fuses and gives off its vola- 
tile matter, which builds up pressure and 
is thus forced through a water seal into a 
hydraulic main. From there it is pumped 
through condensing, cleaning, and purify- 
ing apparatus and is metered. The result- 
ant gas has a high heat content and is 
usable without enrichment. By today’s 
standards it is really a by-product of the 
more valuable coke that is left in the re- 
tort after all the gas has been driven off 
from the coal. The extent to which gas is 
made by this process is determined by the 
need for coke. Most household and gen- 
eral industrial. gas now distributed is 
made by some form of the Lowe water- 
gas process that was introduced in 1875. 


Making Water Gas 


OR this purpose it is necessary to use 
a solid fuel having a high carbon con- 
tent. This may be either coke, anthracite, 
or bituminous coal. It is placed in a water- 
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The illustrations are reproduced 
through the courtesy of J. J. Cril- 
ly, Elizabethtown Consolidated 
Gas Company, Elizabeth,N. J. 


gas generator, and in from 14 to 2 min- 
utes, depending upon conditions, is 
brought to a state of high incandescence 
(around 2,400°F.) with blower air. During 
this blasting period is made a small 
amount of what is called producer gas. 
This is ignited upon entering the car- 
buretor by additional air admitted by 
way of the top of that chamber, and as 
it burns in its passage through the latter 
and the superheater it heats the checkered 
brickwork in both of them. The exhaust 
is carried off by a valve in the top of the 
superheater. 

After the desired temperature has been 
attained, the air valves and stack valves 
are closed and steam from a boiler is ad- 
mitted at the bottom of the generator, 
forcing its way up through the fire bed. 
The steam is decomposed at around 
2,000°F. into hydrogen and oxygen, and 
the oxygen combines with the carbon in 
the fuel to form carbon dioxide. As this 
passes on, some of it picks up another 
molecule of carbon, forming carbon mon- 
oxide. The resultant mixture of hydro- 
gen, carbon monoxide, and carbon dioxide 


has a heat value of about 300 Btu’s and 
must be enriched for commercial use. 
This is accomplished by spraying oil on 
the hot checkered brick in the carburetor 
and causing it to gasify. Enough oil is 
used to bring the heat value of the com- 
bined gases up to approximately 550 
Btu’s. The stream is directed down 
through the carburetor and up through 
the superheater to stabilize the gas de- 
rived from the oil. As it leaves the super- 
heater, the carbureted gas forces its way 
through a wash box, where uncombined 
tars and light oils are trapped out. 


Purification 


S it is produced, the gas is discharged 

into a relief holder. This is necessary 
because the operation of a water-gas ma- 
chine is intermittent. From that point on 
the gas is handled at a steady rate. Itis 
drawn from the holder with a gas-type 
exhauster pump. It first passes through 
condensers using either salt or fresh water, 
according to plant conditions, and # 
cooled to around 100°F. Next it goes 
through a tower scrubber, where a water 
spray washes out any remaining tar 
light oils. After that it enters the exhaust 
er, where it is placed under sufficient pres 
sure to force it through iron-oxide pur 
fiers which extract hydrogen sulphide. 
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METERING, STORING, AND DISTRIBUTING 


Metering, Storing. and 
Distributing 
HE purified gas is metered and run 
into a telescoping-type storage holder, 
where it is held for distribution. The figure 
shown on the holder is shoveling off snow 
which, in winter, sometimes accumulates 
in drifts on one side and leads to an un- 
even distribution of weight. In latitudes 
where subfreezing temperatures are ex- 
perienced, steam is used during cold snaps 
to heat and circulate the water in the cups 


or troughs that seal the joints of the hold- 
er sections. Where the gas must be sent 
through long lines, compressors or blowers 
are employed to raise its pressure, as re- 
quired. A reciprocating compressor is il- 
lustrated here. 


Utilization 


EFORE it is used on the consumer’s 
premises, the gas must be reduced in 
pressure, and this is done by means of a 
governor. Today’s demands range all the 


way from gas for the tiny pilot flame of the 
household range to the tremendous load 
imposed by industrial furnaces. Many of 
our comforts of living are attributable to 
gas, the application of which has been 
revolutionized during the past ten or 
fifteen years. Its uses in the home, some 
of which are illustrated here, include house 
heating, water heating, cooking, and re- 
frigeration. Modern gas appliances are 
automatically controlled and require a 
negligible amount of attention. 











UTILIZATION 
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Unusual Job of 


Slide Prevention 


NO TRAFFIC INTERRUPTION 

At the right is a heavy-duty Hydrauger boring an 84-inch 
hole beneath a 60-foot-wide street in Petaluma, Calif., for 
a6-inch gas main. The set-up is a typical one, and shows 
the machine hooked up with a portable compressor and a 
water plug. A number of hollow boring bars are at the right 
of the excavation, which is 8 feet long. The Hydrauger is 
anchored at a level 10 inches below the center line of the 
bore hole and is operated by means of a Type AA reversible 
air motor with air at 90 pounds pressure. 


AN UNUSUAL SET-UP 


Below we see a Hydrauger of the heavy-duty type engaged 
in slide-prevention work along a stretch of highway in 
Sonoma County, Calif. The unit bored a number of hori- 
zontal holes, 6 inches in diameter, in the unstable embank- 
ment. These had an aggregate length of 79] feet, and all but 
74 feet was lined with 4-inch casing. They tapped vertical 
holes, 30 inches in diameter, and served to carry off the 
troublesome water. One of these drain pipes is shown at 
the bottom discharging atthe rate of approximately 100 gpm. 


N THE last biennial report of the 
California Division of Highways are 
me interesting facts about slide and 
slipout prevention work done by the de- 
partment in sections where heavy exca- 

§ vating and embankments were required to 
give roads the desired grade and align- 
ment. This work comes under the head of 
maintenance, and presents a greater prob- 
km today than it did in the past when 
highways followed contours and beaten 
paths. The accepted practice in that state 
st trim cut banks to their ultimate slope 
at the time of construction and to let the 
maintenance forces take care of slides and 


It is therefore necessary for 
the latter to anticipate slides whenever 
possible and to remove overhanging ma- 


Slide allotments for the past six years, 
aetording to the report, have amounted to 
more than $9,800,000, and as much as 
$80,000 has been spent on a single 300- 
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foot stretch to restore a road to service 
after a slipout. In a case of this kind the 
usual procedure is to remove the unstable 
material, which may reach a depth of as 
much as 30 feet below the surface. How- 
ever, this is resorted to only where other 
methods such as drainage are not feasible. 

Where impending slide or slipout con- 


ditions are attributable to saturation 
either of an earth slope above a road or of 
a fill or foundation, the underground 
water may be collected in trenches back- 
filled with porous material to permit the 
water to seep to outlets, or it may be car- 
ried off by means of perforated metal pipe 
or tile underdrains installed so as to inter- 
cept the water. Occasionally, however, 
these measures are ineffective; and during 
the past year the Division of Highways 
has experimented with a new one. It 
consists in drilling horizontal holes and in 
placing in them perforated pipes with 
which to tap the subterranean water im- 
pounded in deep cut banks or sidehills and 
to relieve the hydrostatic pressure. 

This procedure was first tried along a 
stretch of road where there was every 
evidence of both slippage and hydrostatic 
pressure. In the cut slope, at a point 300 
feet above the highway, were cracks, the 
road surface bulged, and there was moist- 
ure at the toe of the slope. Borings served 
to locate the slippage plane and to de- 
termine the water level, after which four 
vertical holes, 30 inches in diameter, were 
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Division of Highways. 


drilled in the affected area. Water was en- 
countered during drilling and gradually 
rose until it reached a height of approxi- 
mately 25 feet in the holes. To drain it, 
four horizontal 6-inch holes were bored in 
the bank to intercept the vertical holes, 
and a few more were driven in the same 
plane but at staggered points. The smaller 
holes were lined with 4-inch pipe that had 
perforations in the top side only so as to 
prevent leakage and loss of discharge 
water. An aggregate of 717 feet of casing 
was required, and each drain delivered a 
sizable stream of water for several days, 
efter which the flow slackened. The ver- 
tical holes dried up immediately after 
they were tapped by the horizontal holes. 
In this way the hydrostatic pressure was 
eliminated, the lubrication on the slippage 
plane was reduced, and the cut stabilized. 

The 6-inch holes were drilled with a 
Model 2A-2X or heavy-duty Hydrauger, 
an earth-boring machine of the auger type 
operated by an Ingersoll-Rand Type AA 
reversible air motor and using, in this in- 
stance, an I-R Size 3B air-driven, direct- 
acting pump furnishing water at 150 
pounds pressure to cool the bit and to re- 
move cuttings. Ordinarily, circulating 
water is taken from a hydrant or other 
available source. The holes were started 
with a 2-inch pilot drill followed by a 6- 
inch reamer. Approximately 840 feet of 
2-inch hole was bored, and of this footage 
791 feet was reamed to the desired size. 
A second installation of horizontal drains 
was made in the same way in Solano 
County. 

The Hydrauger was introduced about 
ten years ago, and was described in the 
March, 1931, issue of this Magazine. 
There are two models—the heavy-duty 
and the featherweight—and they are 
generally used by gas, water, electric, and 
telephone companies in running pipes 
under sidewalks, streets, railroad cross- 
ings, lawns, etc., where open trenches 
would interfere with traffic and necessi- 
tate repaving or resodding. They are 
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POWER UNIT 
ration, the air motor with its integral 
rigidly anchored rack assembly, as illustrat 
trols the forward and backward movement of the bit with its boring 
bar made up of sections 4 feet 8 inches long. The compact little unit 
can be readily dismounted, as shown in the picture above which was 
taken in the course of the slide-prevention work done by the California 


travels along the 
at the right, and con- 


designed to bore horizontal holes from 2/4 
to 14'% inches in diameter for distances up 
to 120 feet through any underground for- 
mation from sand to rock (not concrete), 
the speed of advance depending on the 
material penetrated. For example, an 8!4- 
inch hole in ordinary soil may be drilled 
at the rate of 1 foot in1.5mimutes; in heavy 
clay in from two to three minutes; and it 
may take fifteen minutes to bore a hole of 
the same diameter a distance of 1 foot in 


solid limestone. To guard against misalign- 
ment, the machine is provided with a 
front and a rear sight. These are set up 
after it has been lowered in the ditch pre- 
pared for it and are trained on a target 
placed in another excavation at the point 
where the pipe is to emerge. When prop- 
erly lined up, the Hydrauger is anchored 
with stakes, one at each corner; the sights 
are dismounted; and the work of boring 
can begin. 


Clearing a Path Through Fog Over Airports 


ILOTS of ships as well as of airplanes 

dread fog, and with reason, because 
it destroys visibility. The menace, how- 
ever, is even greater in the case of the 
flying machine because it has to keep go- 
ing or make a landing if the fuel supply 
runs low. For some years scientists have 
been engaged with the problem of clearing 
the atmosphere over airports in times of 
thick weather so that aviators can bring 
their planes safely to earth. This sounds 
fantastic; but we have it on good authority 
that it is feasible. 

The method that promises to remove 
the obscuring blanket was developed at 
the Massachusetts Institute of Technology. 
The investigations were conducted by 
Doctors H. G. Houghton and W. H. Rad- 
ford, members of its staff, in codperation 
with the air corps of the United States 
Army and Navy, and were ona sufficiently 
large scale to determine what the system 
could be counted on to do. It is based on 
the use of chemicals sprayed over the de- 
sired area by apparatus in flying machines, 
just as large tracts of cultivated lands are 
now dusted from aloft to destroy insect 
pests. Sulphur chloride, which has a 
natural tendency to absorb water, is the 
liquid solution used. 

In explaining how the method works, 
Dr. S. Petterssen, professor of meteor- 
ology at the Institute, said: “‘ Fog is noth- 
ing more than a collection of minute par- 









ticles of moisture collected about nuclei 
consisting of microscopic dust. In pure air 
fog cannot form. The dust particles are 
usually salt from the sea or products of 
combustion from factories or elsewhere. 
When sulphur chloride is sprayed into a 
foggy area it collects all the moist par- 
ticles of fog into drops, which fall to the 
ground like rain.”” Heating the air con- 
tinuously will also cause precipitation; 
and according to experiments by Dr. 
David Brunt, professor of meteorology at 
the Imperial College of Science and Tech- 
nology, the burning of 7,500 cubic feet of 
domestic gas will, under certain condi- 
tions, dispel fog from an area about 325 
feet high and 325 feet square. However, 
this method has the disadvantage of 
requiring ground equipment which may 
prove to be a menace to descending ait- 
planes. 

Doctors Houghton and Radford found 
that a slice 30 feet high, 150 feet wide, and 
1,500 feet long could be cut out of the fog 
in the direction of the prevailing wind by 
spraying the chemical at the rate of 85 gal- 
lons a minute, thus demonstrating the 
possibility of clearing a space for landing. 
“It is entirely feasible,” said Doctor Pet 
terssen in conclusion, “that, at a not 100 
distant date, pilots coming into an airport 
where ceiling zero conditions prevail be 
cause of fog may see the fog dissolve tot 
veal the runways.” 
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Portable Compressor 
with a Three-in-One Engine 





WET SLEEVE 
CYLINDERS 


PRECISION 
BABBITT BEARINGS 


COMPLETE PRESSURE 
LUBRICATION 


4 NON-STICK 
WEDGE RINGS 


D CARBURETOR HERE 
; FOR GAS OR GASOLINE 


PUMP 


COMPLETE PRESSURE 
LUBRICATION 


OIL PRESSURE 
ADJUSTMENT 


CONVERTIBLE 
The two Mobil-Air portable compressors at the top are identical in every respect 


and show the one on the left wi 


the detachable carburetor in place for burning 


gasoline and the other with the substitute fuel pump and injector nozzles for burn- 


ing oil. There are five models in this K Series. 


ey range in capacity from 105 


to 500 cfm. at 100 pounds pressure (sea level) per square inch and are designed 
for skid or truck mounting and with steel or pneumatic-tired wheels. Size for size, 
they weigh up to one-third less than the preceding machines. At the bottom is a 
longitudinal section of the Multi-Fuel engine, and at the top, right, is a picture of 
the multi-speed regulator that prevents wasteful idling when the compressor is 


running. 


ORTABLE compressors with engines 
that can be converted by the user to 
fuel oil, gasoline, or natural gas—in 

& pinch even bottled gas—have been an- 
RNounced by Ingersoll-Rand Company. 
They are said to be the first of their kind, 
and enable contractors to take full ad- 
Vantage of fuel prices in the areas in which 
they happen to be working. The conver- 
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sion is effected by simply changing a few 
fittings. To be specific, if you’ve been 


burning gasoline and want to use oil on 
the next job because it’s cheaper, all you 
have to do is to substitute a fuel pump and 
injector nozzles for the carburetor and 
change spark plugs. 

With their copper-colored bodies and 
blue wheels, the new 2-stage, air-cooled 





machines are distinctive in appearance. 
They are further distinguished by the 
trade name Mobil-Air, which will hence- 
forth stand for Ingersoll-Rand portable 
air power. The engine, which gives them 
them unusual measure of adaptability, is 
known as the Multi-Fuel. It was built 
by the Waukesha Motor Company to 
Ingersoll-Rand specifications and is a : 
development of the Waukesha-Hesselman 
low-compression oil engine first construct- 
ed for I-R portables ten years ago. 

Another Mobil-Air feature is the pat- 
ented Drill-More speed regulator. This 
device gives the engine three working 
speeds—high, intermediate, and low, and 
automatically adjusts the speed in accord- 
ance with the air requirements and with a 
minimum of idling. As the compressor 
manufacturer has explained it: ‘Every 
time a portable unloads, the gasoline that 
keeps it idling is wasted. Much of this 
idling fuel could be saved by hiring an 
operator to keep his hand on the engine 
throttle and to slow down the machine 
each time the air pressure approached the 
unloading point—that is, to run the com- 
pressor only fast enough to maintain the 
desired pressure. But the man’s time 
would cost more than the fuel saved, and 
he would probably stall the unit. The 
Drill- More multi-speed regulator is a built- 
in robot. When less than half capacity is 
needed, for example, the machine unloads 
like other portables, idles for a while, but 
reloads at low speed instead of accelerating 
to full speed. Consequently it does not 
waste gasoline unless more air is delivered 
at the low speed than is being used.” 

The foregoing statements are significant 
in view of the fact that portable compres- 
ors operate at less than full capacity most 
of the time. In competition with older 
models, and using Jackhamers and paving 
breakers under actual field conditions, the 
new machines eliminated up to 90 per cent 
of the usual number of idling periods and 
effected savings in gasoline consumption of 
as much as 40 per cent, depending upon 
the load. It is further claimed that 
running at a lower average speed reduces 
wear and tear on the working parts, 
while the maintenance of more uniform 
pressure results in an increase in drilling 
speed up to 15 per cent. 
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Enlarging 
Century-Old 


Tunnel 


TRANSPORTATION tunnel that 
is almost 100 years old is being en- 
larged by the Pennsylvania Railroad. It 
is the Goston bore 4 miles east of New Lex- 
ington, inOhio. It was driven in 1846 as 
a part of the Cincinnati, Wilmington & 
Zanesville Railroad, which afterward be- 
came the Cincinnati & Muskingum Val- 
ley Railroad and was then absorbed in the 
Pennsylvania system. 
The tunnel extends for a distance of 


1,180 feet through a hill composed of 
sandstone. Mechanical rock drills and 
dynamite were unknown when it was con- 
structed. Sections of it were hand drilled 
and blasted with black powder, while 
others were excavated with picks. It was 
originally known as the Lionsdale Tun- 
nel, a name suggested by a legend to the 
effect that lions and tigers inhabited a 
nearby thicket. 

When coal deposits were opened up be- 
tween New Lexington and Roseville, and 
the Hocking Valley Field was developed 
some time later, hundreds of cars of coal 
passed through the bore daily en route to 
Zanesville for transfer to boats moving up 
and down the Muskingum River. Sub- 
sequently, more direct railroad lines be- 
gan to handle much of the traffic. 

The tunnel is celebrated locally because 
it served as a stepping stone for one of 
Perry County’s citizens in reaching an 
office of national importance. Jeremiah 
M. Rusk, who drove a stagecoach between 
Zanesville and Newark, gave up that work 
to become one of the bosses in the bore. 
With the money he made there he went 
into business in Wisconsin, and became 
wealthy. He served successively as con- 
gressman, governor, and a member of 
President Harrison’s cabinet. 

As originally driven, the cross section 
of the tunnel does not provide sufficient 
clearance for modern locomotives and 
box cars, and for several years it has been 
necessary to route many trains over 4 
longer course. It was therefore decided 
to enlarge the bore; and that work is now 
in progress. Inasmuch as only a small 
amount of material has to be removed 
from the sides and roof, the relatively soft 
sandstone is being scaled off with ait- 
operated chipping hammers. Sixteen of 
these tools, all of Ingersoll-Rand manu- 
facture, are in use and are supplied with 
air by two portable compressors, one at 

MAKING IT BIGGER each portal. “By this method explosives 


One portal of the Goston Tunnel, and a view inside showing workmen with are eliminated and the work is being done 
chipping: hammers scaling down the sandstone walls to enlarge the bore. with a minimum of traffic interruption. 
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Priorities and Rock Drills 


HE task of keeping the national- 

defense program moving ahead at full 
speed without seriously interfering with 
normal industrial production is a prodi- 
gious one. It involves complex and diffi- 
cult problems of which the average con- 
sumer is as yet little aware, but which are 
going to be brought home to him more and 
more as he finds he cannot obtain certain 
manufactured articles because special ma- 
terials required for their making are no 
longer available. 

The Office of Production Management 
has been created by the Federal Govern- 
ment to direct the flow of essential materi- 
als to products that are vital to defense. 
Those that are critical have been placed 
on a priorities list, and the Director of 
Priorities, or the Army and Navy Mu- 
nitions Board, can, where they think con- 
ditions justify it, prevent suppliers of such 
materialsfrom delivering them to manufac- 
turers or processors except by specific per- 
mission. It is the intention of the Govern- 
ment, of course, to administer priorities 
so that all phases of the defense program 
will be adequately served. One of the 
chief difficulties in doing this is that it is 
not always readily apparent just how far 
the defense program reaches. Certain 
items such as ships, guns, and ammunition 
are obviously of vital importance: others 
that render less direct but equally valu- 
able service are now being classified. 

An example in point is the rock drill. 
It is clearly not a weapon of war in the 
sense that a rifle is, although it was an 
essential tool of sappers on the western 
front in World War I and was used only 
last month by Nazi invaders of Yugo- 
slavia to widen roads to permit the moving 
of heavy tanks down the Struma River 
Valley. However, the role of the rock drill 
8 greater behind the lines than in combat 
areas. 

Minerals are indispensable to defense. 
Without iron, copper, lead, zinc, nickel, 
tungsten, and numerous other metals, the 


May, 1941 





¢ 

















program now underway in this country 


would quickly bog down. And without 
rock drills the mining of the ores from 
which these elements are obtained would 
virtually stop. There is no disposition to 
limit the production of rock drills; but 
there is a possibility that drill manufactur- 
ers may be unable to secure the alloys 
without which their tools would lose much 
of their present operating speed and 
stamina. 

To withstand the pounding action to 
which it is subjected, a rock drill must be 
built largely of special materials. Metal- 
lurgists have painstakingly developed 
these—in fact, the steel industry in general 
owes some of the advancement in alloys 
to the researches of rock-drill makers. 
Now it may soon be impossible for the 
industry that helped to originate these 
materials to obtain them. Nickel-steel is 
particularly important in a rock drill, be- 
ing used in approximately 40 per cent of 
its parts. Nickel forms a solid solution 
with ferrite, giving desirable toughness 
that adds much to the performance and 
service life of drilling machines. Other 
elements will not produce the same effect, 
because they do not go into solution but 
form carbides instead. Alloys of molyb- 
denum, silicon, and chromium also enter 
into rock drills. Tungsten steel is not re- 
quired; but it is widely used in the high- 
speed tools that are employed in ma- 
chining drill parts. .It is likewise used in 
the inserts of dies for forging Jackbits. 

Any slowing down in mining the ores of 
strategic metals would, in a relatively 
short time, retard the entire defense pro- 
gram. In fact, it is important right now 
that everything be done to speed up the 
breaking and hoisting of ore. As matters 
stand today, some of the alloys mentioned 
can no longer be furnished by the steel 
mills without a priorities order. Mean- 


while the stocks of alloy steels, especially 
of nickel-steel, are in some cases suffi- 
cient for only a few weeks. Once those 
stocks are exhausted it will be necessary, 
if they cannot be replenished, to adopt 


substitutes. This would mean a drop in 
drilling efficiency, greater breakage of 
parts, and increased labor and expense in 
servicing drills. 

The rock drill is as fundamental to 
metal mining as the plow is to farming. 
The use of a few ounces of suitable steel 
in a rock drill will add many tons to the 
store of ores from which similar steels can 
be produced for other purposes. It is to 
be hoped that the significance of the rock 
drill in the defense program will be fully 
recognized while there is still time to avert 
a shortage of high-capacity drills. 


Versatile Petroleum 


N THE early days of petroleum pro- 

duction, crude oil was promoted as a 
cure-all for the ailments that afflict the 
human body. Medicine men sold it under 
such names as Rock oil, Seneca oil, and 
many others. It is not of record that it 
ever did anyone any good or any harm, al- 
though its smell a.id taste must have made 
those who took it think that it was really 
medicine. 

Now, however, as the American Pe- 
troleum Institute points out, crude oil is 
living up to its advance notices. Chemists 
already derive from it such essential phar- 
maceuticals as novocain to thwart the 
dentist’s probings; ichthyol, a healing 
salve; and formaldehyde, an antiseptic 
and a constituent of a healing compound. 
Glycol oleate, an emulsifier, contributes 
importantly to cosmetics, lotions, and 
brushless shaving creams. Other petrole- 
um products are anaesthetics, perfumes, 
shampoos, and liquid rouge. 

Among the latest discoveries is a method 
of making glycerine from petroleum re- 
finery gases. Chemists are agreed that 
petroleum hydrocarbons offer an almost 
limitless field for research. They predict 
that from them we will some day derive 
sugars, starches, and other focdstuffs. 
This leads the A.P.I. to anticipate the 
time when filling-station signs will read: 
“*Fuel for Man and Machine.” 
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Tank Car Cleaner 


OR cleaning the interior surfaces of 

tank cars, Oakite Products, Inc., has 
developed a method and equipment avail- 
able on a rental basis. The Oakite In- 
terior Tank Cleaning Unit, Model 324— 
to give it its full name—is operated by an 
air motor with air at from 40 to 60 
pounds pressure, and is lowered into a car 
so that the 2-jet nozzle is midway between 
the top and bottom. The jets face in op- 
posite directions, and when the work starts 
are pointed straight up and down. As the 
nozzle revolves, powerful streams of a hot 
Oakite solution, hot water, and cold water 


READY FOR LOWERING 


To facilitate handling, the automatic 
tank-car cleaner is suspended from a 
crane (top). It is lowered partway 
through the dome to which it is clamped 
when in use. At the bottom is seen the 
nozzle, which revolves in two con- 
centric circles when in action and 
reaches every part of the interior sur- 
faces. The picture plainly shows the 
force with which the cleansing streams 
are ejected from the two jets. 


are, in turn, directed against the surfaces, 
effectually removing from every square 
inch of them, it is claimed, any oil or 
grease deposit of vegetable or mineral 
origin no matter how hard it is dried on. 
The loosened material is washed out into a 
catch box—the cleaning solution flow- 
ing by gravity back into the tank from 
which it was originally pumped. Depend- 
ing on the condition of the car, it is cir- 
culated from 4 to 1 hour, the entire proc- 
ess, including rinsing, some scraping and 
flushing of the bottom by hand, and dry- 
ing, normally taking from 1!4 to 2 hours. 


Rotproofing Sandbags 


N a previous issue of COMPRESSED AIR 

MAGAZINE we made brief mention of 
the fact that Imperial Chemical Industries 
had developed a method of rotproofing 
sandbags. Detailed information was lack- 
ing at the time; but we can now give the 
formula of the mixture used and how it is 
applied. Either 414 pounds of soda ash or 





114% pounds of soda crystals are dissolved 
in 5 gallons of water and stirred slowly into 
a solution of 10 pounds of copper sulphate 
crystals in 30 gallons of water. A wooden 
vessel must be used; and when the mix is 
made up in 40-gallon quantities, there 
should be added 2 ounces of Calsolene Oi] 
HS, a wetting agent thatspeeds up penetra- 
tion. This is further promoted by heating 
the water to a temperature of from 85 to 
100°F. When mixing with cold water, the 
bags should be allowed to soak for at least 
five minutes. 

The empty bags are immersed in the 
solution until thoroughly saturated. In 
case the bag material is sewed after treat- 
ment, it is necessary also to immerse the 
thread, as rotting often begins at the 
seams. The excess liquor is removed by 
wringing, or in a hydroextractor, and at 
that stage the bags should be twice their 
original weight. After drying at a low 
temperature they are ready for use. In the 
course of the investigations, treated and 
untreated jute and cotton bags were 
buried side by side in garden soil for as 
long as eight months. At the end of that 
time, according to Imperial Chemical 
Industries, the rotproofed fabrics were 
found to be in excellent condition while 
little remained of the controls. The cost of 
the treatment at the then prevailing mar- 
ket prices of the materials was not more 
than one-tenth of a penny (equivalent 
to 0.002 cent in United States currency) 
for a bag of normal size. 


Magnetie Force Gauges Thickness of Sheet Metal 


HANKS to a new magnetic gauge in- 

vented by W. E. Abbott and B. M. 
Smith of the General Electric Company, 
it is now possible to measure the thickness 
of sheet steel when only one side is ac- 
cessible. The instrument consists of a 7- 
pound recording unit which is connected 
to an electric outlet, and of a small cyl- 
indrical head containing an alnico mag- 
net. When the gauge head is placed 
against a magnetic sheet or plate that is not 
backed by another magnetic material, the 
steel becomes saturated with the perma- 
nent magnetic field of the head, theamount 
passing through the latter depending upon 
the sheet’s thickness. The thickness is in- 
dicated by the instrument reading, which 
is a measure of the increased reluctance of 
the magnetic circuit. 

The first gauge made has two scales, 
one with a range of 10 to 25 mils (0.01 to 
0.025 inch) for electrical sheet steel of 
medium-silicon content, and the other of 
20 to 45 mils (0.02 to 0.045 inch) for either 
cold- or hot-rolled low-carbon steel. How- 
ever, instruments can be provided that 
will measure with the same relative ac- 
curacy thicknesses up to 250 mils (4 
inch) and even thicker. In the latter case, 
portability has to be sacrificed because a 
larger gauge head is required to assure 
saturation. 
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NO CALIPERS NEEDED 


This new magnetic gauge will measure the thickness of sheet steel when brought in 
contact with only one side of it. The instrument is portable, and is said to be accurate 
within one-thousandth of an inch. 
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For heating bearing cones preparatory 
to assembling them on shafts where a 
tight press fit is required, The Timken 
Roller Bearing Company has developed 
the ingenious device shown. It consists of 
three trays, each about 4 feet square, ar- 
ranged in tiers approximately 1 foot apart. 
The middle shelf is of pyrex glass, and the 
top and bottom trays carry special, 250- 





watt infrared-ray lamps with gold-plated 
reflectors. There are seven bulbs in each 
tray, and they are set so as to face one 
another, with the bearing cones between 
them. The cones are given the heat treat- 
ment stacked in their boxes, which remain 
relatively cold in the course of the twenty 
minutes or so that it takes to bring the 
bearings up to a maximum temperature of 
155°F. With this method of heating it is 
not necessary to wash off the protective 
coating put on the bearings at the time 
of packing. 





We are informed on good authority 
that it is bad for automobiles to be left 
outdoors all night. Tests conducted in 
Florida with the aid of artificial dew and 
4 sunshine-intensity meter showed that 
«posure from midnight to noon is harder 
om the finish than exposure from noon to 
midnight. Sunshine and dew do the harm; 
and the latter is more damaging than rain. 





We may soon be wearing garments of 
fayon made of seaweed, if news reports 
ftom England be correct. It is of interest 
to the mining industry because the new 
Yarn from which the fabric is woven calls 
for the use of beryllium to render the 
textile washable. The solution from which 
the new filament is produced is sodium 
tlginate, which can be spun by the exist- 
Mg tayon machinery. The quality of the 
yatn, however, depends on the composi- 
tion of the coagulating bath; and it has 
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been found that yarn hardened with 
beryllium acetate has the best all-around 
characteristics. 





Switzerland is offering housewives a 
premium on empty tin cans without tops 
and free of dents. They are refilled after 
they have been cleaned with steam and 
sprayed inside with a special lacquerthatis 
burned in at a high temperature. 





Flexseal is the name of a new laminated 
safety glass in which one or more layers of 
plastic, sandwiched between the glass 
sheets, extend beyond the edges of the 
latter. The rim is flexible and permits the 
use of nails or screws. 





Metal scrap in strips or strings can be 
rolled into compact cylinders each measur- 
ing 16x18 inches and weighing from 200 to 
300 pounds. The new bundling machine 
by which this is done will, it is claimed, 
take either bunched or stringy material. 





By leaving a film on workers’ hands, a 
new water-white liquid into which they 
are dipped is said to serve the dual pur- 
pose of protecting the skin from harm and 
such delicate metal objects as precision 
ball bearings, etc., from perspiration and, 
possibly, rust. 





Fusol is the name of a sludge solvent 
for heavy fuel oils such as Bunker C. In 
addition, it is said to prevent carbon for- 
mation in preheater tubes and oil burners. 
It has been put on the market by the 
Maxfal Chemical Company, and is added 
in the proportion of 1 quart per 1,000 
gallons before and 1 pint per 1,000 gal- 
lons after the sludge has been dissolved. 





Fogging and steaming of spectacles and 
lenses of goggles, masks, etc., can be pre- 
vented, it is claimed, by a material in 
stick form produced by Continental 
Laboratories. It is rubbed on the lenses, 
after which they are polished, one appli- 
cation remaining effective for approxi- 
mately twelve hours. Industries that 
might find considerable use for a prepara- 
tion of this kind can obtain a sample 
upon request. 





Chicago, Ill., because of its location, is 
the center of the nation’s air traffic and is 
considering the construction of a double- 
track tunnel 10 miles long in solid rock 130 
feet below street level. The project has 
been proposed by the well-known engineer 
Joshua D’Esposito, and would link the 
municipal airport with the busy Loop 
District in the heart of the city. The plan is 
to transport passengers and mail in elec- 
trically operated rocket-shaped cars at a 
speed of 90 miles an hour, or in 644 minutes 
from terminal to terminal. It now takes 
about six times that long to make the 





run by automobile during the rush hour. 
By sinking a number of shafts and driving 
the tunnel from several headings simul- 
taneously it could be completed in eight- 
een months at an estimated cost of 
$8,000,000. 





Metallic surfaces exposed to tempera- 
ture variations will sweat and drip, as 
most of us know. A \4-inch-thick finish 
of plastic cork, known as Insulmat No. 
595, will stop these harmful reactions, 
says J. W. Mortell Company. The materi- 
al requires no priming coat, is self-bond- 
ing, and can be applied to any clean metal 
surface with ordinary air-spray equip- 
ment. In addition, it is claimed to be 
odorless and verminproof, to help deaden 
sound, and to seal joints against air and 
moisture. 





To show prospective users just what 
happens inside an Aridifier air cleaner, and 
to prove that back pressure is a negligible 
factor, the Logan Engineering Company 
has taken a standard model and set a win- 
dow in the housing to make the rotors vis- 
ible. There is an arrow painted on each ro- 
tor, and this indicates the direction of ro- 
tation and how each quickly picks upspeed 
when air is fed into the line. When they 
have reached operating speed, the several 
rotors can be seen discharging drops of 
water and oil from particles of dirt as they 
are removed from the air stream and de- 
posited in the dead-air zone. It is claimed 
that units of this type will remove all con- 





densed moisture, oil, and fine scale from 
air and gas lines, and that they need no 
attention other than periodically draining 
the water and dirt that accumulates in 
the trap. 
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“Shut ’er off Bill! I want to hear the splash.”’ 


AN IDLE DREAM 


I wish I could dope out some logical ways 
To shake the darned job for at least thirty days, 
Knowing someone would not phone in the night 
Saying, ‘Bill, the big Diesel is not running right.” 


I’d hitch to my trailer and away I would sneak 
And pitch me a camp'on the bank of some creek. 

Then I’d settle me down for a quiet peaceful wait 
’Till the fish took a notion to fool with my bait. 


THE MINER’S LAMENT 
(From The Engineer's Bulletin) 


The rock is hard and tough to break, 
The men are mean from muscle ache. 

The supers gripe, the shifters swear, 
Machine men howl and tear their hair. 


The chutes won’t pull, the trammer’s mad, 
He takes him “‘five” and thinks, how sad! 
The air is vile and full of smoke, 
To work in it, is sure no joke. 


The mucker’s weak and shakes his head, 
Wishes to heck that he was dead. 

The hoist man smiles, and rolls a smoke, 
And takes a seat, and cracks a joke. 


But he’s on top, can see the sun, 

Don’t have much work, but lots of fun. 
No rock can fall on his bald head, 

He might as well be home in bed. 


You have nightmares, and cannot sleep, 
You kick the covers in a heap. 

Your wife gets mad, and throws you out, 
Your teeth are gone, you get the gout. 


Then soon you die, and up you soar, 
To crash St. Peter’s pearly door. 
St. Pete, he says, ““And who are you? 








I wouldn’t be hearing the loose pistons pound 
Nor think ‘‘The darned outfit is sure going down; 
Number two needs new liners and a new camshaft gear. 
I sure hope the load don’t increase much this year.” 


I’d forget about liners that scale up too soon, 

And fuel that you can’t even stir with a spoon, 
Because on occasions the oil is so thick 

You know it’s a cinch that fuel pumps will stick. 


I’d fish and I’d sleep and I wouldn’t be there 

When some air compressor refused to pump air 
Because the high pressure valve sprung a leak, 

No, I’d be fighting mosquitoes out there on the creek. 


But after a week I would have quite enough, 

Then I’d pack up my tackle and other camp stuff 
And head out for town and start hitting the ball 

For there’s going to be hell around here before fall. 


And then again next year I will have the same yen 
And my wife will remind me of another time when 

I went for a month and came back in a week 
Because I can’t make a living out there on the creek. 


But one can keep wishing for it—don’t cost a thing, 
And some time this winter or maybe next spring 
We'll have a new engine to help pull the load. 
Then I’ll hitch to the trailer and take to the road 


Still hunting for creeks where mosquitoes don’t bite 
Where the fishing and water and shade are just right; 
And year after year it will be the same thing, 
For the bug always bites me some time in the spring. 


——BILL ELLIOTT 
in Dieszl Progress 





“I gotta a date with me goil, Admiral, so I hafta finish this in a hurry.” 


You hang your head, and say in shame, I’ll have to send you down below, 
“‘Minin’s the work, Jones is the name.” A trammin’ coal, you so and so.” 
St. Pete looks sad, and shakes his head, And now you see, the reason why, 


Where are you from, what do you do?” “Too bad, my boy, that you are dead. My boy won’t be no minin’ guy. 
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